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PREFACE 


This  report  presents  the  results  of  the  1994  General  Aviation  and  Air  Taxi  Activity  and  Avionics  Survey  and 
is  prepared  by  the  Statistics  and  Forecast  Branch,  Planning  Analysis  Division,  Office  of  Aviation  Policy, 
Plans,  and  Management  Analysis  (APO-1 10). 

This  survey  provides  information  about  the  activity  and  avionics  equipment  of  the  general  aviation  and  air 
taxi  aircraft  fleet.  It  excludes  commuters.  The  information  obtained  from  the  survey  enables  the  FAA  to 
monitor  the  general  aviation  and  air  taxi  fleet  so  that  FAA  can,  among  other  activities,  anticipate  and  meet 
demand  for  National  Airspace  System  (NAS)  facilities  and  services,  assess  the  impact  of  regulatory  changes 
on  the  general  aviation  and  air  taxi  fleet,  and  implement  measures  to  ensure  the  safe  operation  of  all  aircraft 
in  the  airspace. 

Each  year  the  information  for  the  survey  is  collected  using  a  statistically  designed  sample  survey.  The 
sample  is  selected  from  all  general  aviation  and  air  taxi  aircraft  registered  with  the  Federal  Aviation 
Administration.  Appendix  A  of  this  report  provides  a  detailed  description  of  the  survey,  its  history,  and  the 
survey  sample  design. 

As  a  result  of  an  extensive  review  of  the  General  Aviation  Activity  Survey  in  1993,  the  following  major 
changes  were  incorporated  into  the  1993  and  1994  surveys  in  order  to  make  it  more  responsive  to  the  general 
aviation  community: 

•  Commuter  aircraft  are  now  excluded; 

•  Two  new  use  categories  -  sight  seeing  and  external  load  -  were  added; 

•  The  number  of  aircraft  type  categories  was  expanded  from  13  to  19; 

•  A  question  requesting  the  year  the  aircraft  was  manufactured  was  added  so  that  some  estimates  of 
activity  by  aircraft  age  could  be  developed. 

Pior  to  1993, 

•  Single  engine  turboprops  were  included  in  ‘Other”  Turboprops; 

•  Single  and  multi-engine  rotorcraft  were  not  shown  separately; 

•  Gliders  and  lighter-than-air  aircraft  were  combined  into  the  *Other”type; 

•  Experimental  aircraft  were  included  in  the  appropriate  aircraft  type.  For  example,  prior  to  1993  the 
single  engine  piston  aircraft  type  included  both  experimental  and  non-experimental  aircraft.  Starting  in 
1993  that  aircraft  type  includes  only  the  non-expenmental. 

The  report  is  divided  into  ten  chapters  as  follows: 

Chapter  I,  Historical  General  Aviation  and  Air  Taxi  Activity  Measures,  1985-1994,  presents  summary 
information  from  the  1985  through  1994  surveys.  Statistics  include  general  aviation  and  air  taxi  population 
sizes,  the  number  of  active  aircraft,  total  hours  flown  and  average  hours  flown.  Other  historical  measures 
include  active  aircraft  by  aircraft  type  and  by  primary  use.  In  addition.  Chapter  I  provides  three  tables  which 
highlight  the  1994  findings.  These  tables  include  active  general  aviation  and  air  taxi  aircraft  by  aircraft  type 
and  primary  use,  active  general  aviation  and  air  taxi  aircraft  total  hours  by  aircraft  type  and  primary  use,  and 
active  general  aviation  and  air  taxi  aircraft  and  hours  flown  by  FAA  region  and  state  of  based  aircraft. 

Chapter  II,  Common  General  Aviation  and  Air  Taxi  Activity  Measures,  presents  information  on  the 
general  aviation  and  air  taxi  population  size,  the  number  of  active  aircraft,  total  hours  flown  and  average 
hours  flown.  Statistics  on  another  measurement  of  activity,  number  of  landings,  are  also  given  by  total,  local 
flight  and  cross  country  flight.  For  the  secod  year,  Chapter  II  presents  three  tables  providing  data  on  the 
number  of  active  general  aviation  aircraft  and  total  hours  flown  in  flight  hour  ranges  by  age  of  aircraft.  This 
year.  Chapter  II  presents  a  new  table  providing  data  on  the  number  of  general  aviation  rotorcraft,  the  total 
flight  hours  and  average  flight  hours  for  single  and  multi-turbine  engine  rotorcraft  by  aircraft 
manufacturer/model  group. 
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Chapter  III,  Primary  and  Actual  Use,  looks  at  the  number  of  active  aircraft  by  primary  use  by  type  of 
aircraft  and  at  the  total  hours  flown  by  actual  use  by  the  general  aviation  and  air  taxi  fleet.  The  major  uses 
of  the  general  aviation  and  air  taxi  aircraft  and  the  number  of  nautical  miles  flown  by  actual  use  are  also 
looked  at  in  detail. 

Chapter  IV,  Flying  Conditions,  presents  statistics  on  the  conditions  under  which  the  general  aviation  and  air 
taxi  population  flies.  Detailed  statistics  on  the  number  of  hours  flown  under  Visual  Meteorological 
Conditions  (VMC)  and  Instrument  Meteorological  Conditions  (IMC)  during  the  day  and  night  are  given. 

Chapter  V,  Fuel  Consumption,  gives  information  on  the  average  and  total  fuel  consumption  rates  of  the 
general  aviation  and  air  taxi  fleet. 

Chapter  VI,  Airframe  Hours  and  Engine  Activity,  provides  data  on  the  age  of  the  general  aviation  and  air 
taxi  fleet-average  airframe  hours  per  active  aircraft  and  the  number  of  engines  and  average  hours  per 
engine. 

Chapter  VII,  Global  Positioning  Systems,  presents  data  on  number  of  aircraft  with  the  Global  Positioning 
Systems  by  aircraft  type,  by  Primary  Use,  by  region  of  based  aircraft  and  by  state  of  based  aircraft. 

Chapter  VIII,  Landing  Gear  Systems,  presents  data  on  the  number  and  annual  hours  flown  by  general 
aviation  aircraft  with  a  fixed  or  retractable  landing  gear  system  by  aircraft  type,  and  the  number  of  general 
aviation  aircraft  with  a  fixed  or  retractable  landing  gear  system  by  aircraft  manufactuer/model  group  and  age 
of  aircraft. 

Chapter  IX,  Pilots,  provides  data  on  the  total  and  ranges  of  the  number  of  general  aviation  and  air  taxi  pilots 
who  flew  in  1994  by  aircraft  type  and  by  aircraft  manufacturer/model  group. 

Chaper  X,  Experimental  Aircraft,  presents  data  on  number  of  aircraft,  the  total  flight  hours  and  average 
flight  hours  flown  with  an  experimental  airworthiness  certificate  “in”  and  “out  of’  the  test  period. 

Appendix  A,  Methodology  for  the  1994  General  Aviation  and  Air  Taxi  Activity  Survey,  provides  a  detailed 
description  of  the  survey,  its  history,  the  survey  sample  design,  and  a  definition  and  explanation  of  "standard 
error,"  a  statistical  measure  reported  in  each  table. 

Appendix  B  contains  a  list  of  common  acronyms,  as  well  as  a  glossary  of  aviation  terms  found  in  this  report. 

Suggestions  and  comments  about  this  report  are  welcome  and  will  be  given  careful  consideration  in  planning 
future  editions. 
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AND  COMMERCIAL  OPERATORS 
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GENERAL  AVIATION  AND  AIR  TAXI  AIRCRAFT  TOTAL  HOURS  FLOWN  BY  AIRCRAFT  TYPE 
1985  -  1994 
(HOURS  IN  THOUSANDS) 
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GENERAL  AVIATION  AND  AIR  TAXI  AIRCRAFT  TOTAL  HOURS  FLOWN  BY  AIRCRAFT  TYPE 
1985  -  1994 
(HOURS  IN  THOUSANDS) 
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ACTIVE  GENERAL  AVIATION  AND  AIR  TAXI  AIRCRAFT  TOTAL  HOURS  FLOWN 
BY  PRIMARY  USE 
1985  -  1994 
(HOURS  IN  THOUSANDS) 
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AND  COMMERCIAL  OPERATORS. 


GENERAL  AVIATION  AND  AIR  TAXI  AIRCRAFT  AVERAGE  HOURS  FLOWN 
BY  AIRCRAFT  TYPE 
1985  -  1994 
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1.7  GENERAL  AVIATION  AND  AIR  TAXI  AIRCRAFT  AVERAGE  HOURS  FLOWN 
BY  AIRCRAFT  TYPE 
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BY  AIRCRAFT  HANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COHMUTER  AIRCRAFT 
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BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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ROTORCRAFT:  TOTAL  514,117  1,438,412  3,909,368  5,434,515  1,084,301  2,973,513  5,167,711  7,038,949  5,810,486  33,371,372 

%  STD.  ERROR  20.2  23.5  16.6  13.3  20.8  11.5  13.1  18.2  12.4  5.9 
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BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
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PERCENT  STANDARD  ERROR  OF  100.0%  OR  GREATER. 
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ROTORCRAFT:  TOTAL  20,534  3,082  78,259  68,540  14,871  55,986  92,154  47,232  199,642  580,300 

%  STD.  ERROR  *  *  51.2  59.8  69.4  41.2  64.9  59.9  33.4  20.3 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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PERCENT  STANDARD  ERROR  OF  100.0%  OR  GREATER 


BY  AGE  OF  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  AGE  OF  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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TOTAL  ALL  AIRCRAFT  23,865,9861,536,187  3,207,609  3,155,701  2,308,239  3,045,359  2,358,175  2,208,766 


BY  AGE  OF  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED  TOTALS  DUE  TO  ESTIMATION  PROCEDURES. 


AND  TOTAL  HOURS  FLOWN  IN  EACH  FLIGHT  HOUR  RANGE 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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AND  TOTAL  HOURS  FLOWN  IN  EACH  FLIGHT  HOUR  RANGE 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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R0T0RCRAFT:  TOTAL  AIRCRAFT  4,389  467  411  508  248  489  321  289 

HOURS  2,005,770  166,291  171,528  208,346  117,214  216,488  137,454  126,346 


AND  TOTAL  HOURS  FLOWN  IN  EACH  FLIGHT  HOUR  RANGE 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


ROTORCRAFT:  TOTAL  AIRCRAFT  4,389  725  345  260  116  209 

HOURS  2,005,770  360,579  179,725  132,532  69,931  119,336 


AND  TOTAL  HOURS  FLOWN  IN  EACH  FLIGHT  HOUR  RANGE 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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AND  TOTAL  HOURS  FLOWN  IN  EACH  FLIGHT  HOUR  RANGE 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


FOR  SINGLE  AND  MULTI -TURBINE  ENGINE  ROTORCRAFT 
BY  AIRCRAFT  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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CHAPTER  m 

PRIMARY  AND  ACTUAL  USE 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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PISTON:  TOTAL 

EST.  NO.  ACTIVE  138,909  3,747  23,608  85,093  13,216  3,418  3,906  498  0  1,049  2,414  1,959  54,294 

%  STD.  ERROR  0.8  8.4  3.2  1.2  4.9  3.2  9.3  26.3  0.0  16.9  10.1  12.6 

EST.  %  ACTIVE  71.9 
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BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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OTHER  AIRCRAFT 
GLIDERS: 

EST.  NO.  ACTIVE  2,679  0  11  2,142  278  0  2  119  0  10  0  117  1,434 

%  STD.  ERROR  6.4  0.0  97.4  4.7  30.8  0.0  *  43.6  0.0  *  0.0  47.4 

EST.  %  ACTIVE  65.1 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED  TOTALS  DUE  TO  ESTIMATION  PROCEDURES. 

*  PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER. 

**  INCLUDES  SIGHT  SEEING  DONE  UNDER  BOTH  14CFR  91:  GENERAL  OPERATING  AND  FLIGHT  RULES  AND  14CFR  135:  AIR  TAXI  OPERATORS  AND  COMMERCIAL  OPERATORS 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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EST.  TOT.  HOURS  727,303  2,811,128  7,299,301  3,771,765  936,027  1,283,927  142,252  0  207,151  947,894  243,037  18,369,776 

%  STD.  ERROR  10.2  4.2  2.0  6.5  6.3  16.0  39.3  0.0  22.6  11.8  17.3  2.1 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


o 

CM 


O 

< 


I 


cm 

ro 


5 


a.  i 

g; 


in 

Z 

I— 

o 


—I  o 
<  < 
z  o 

—I 


CD  LU 
— «  CO 
<0 


<  CO 
►1  00 
OC  O 
Ul 

< 


or  cl 
Hi  < 
< 


O  -J 
3  < 
«  Z 


CL  o 
CO 


ro 

3  oo 

a 

CM 


o 

CM  • 
00  CM 

-oo 


N.  CM 
O  P-! 


o  o 

d 


o  o 

d 


o  o 
o 


o  * 


O  ro 
in  cm 
<o^ 


VO  O 
-  -3 


O'  CM 
O  • 


O  ro 
CO  ■ 

in  'O 
o 


m  vo 

3-d 

g 

oo 


«-  'O 
K)  • 

-a*  O' 

-in 

*3- 


00  CM 
O'  ■ 
O  CM 
-  CM 
in 


o  o 
o 


o  o 

d 


o  o 
o 


in  * 

m 

in 


o  o 
o’ 


m  in 
cm  • 
00  O' 


O0  -3 

Qk 

-On 


*-  in 
CM  • 
st  N. 

-CM 

CM 


00  CM 

ro  • 

»3  in 


NO  «- 

ro  ■ 
cm 
-NO 
VO 


o  o 

d 


«-  * 

NO 

>fr 


5; 


CM  00 

oS  in 

-  ro 

CM 

PO 


sr  O' 


NO  o 
sf  • 

^8 


Vi* 

-3 


£  W 
00  ■ 
NO 

g 


O'  O' 

NO  • 
CM  O 


O'  nO 
«—  ■ 
in  oo 

fcT 


00  CM 

ro  • 

vf  in 


o  o 
© 


CM  r- 
*'<0 
>o 


N?  * 
in 


«-  * 

>0 

-3 


m  oo 

S.fC 


r 

O'  Nt 
-PO 

ro 

ro 


g°: 

O'  00 


OO  o 
ro  • 

r~  O 


o  o 

d 


o  o 

d 


o  o 
o 


o  o 

d 


o  o 
o 


o  o 
o 


o  o 

d 


S  Nt 
in  • 
cm  in 


CM  '4- 
-sf 
O' 


NO  NO 

in  n! 

<s 


OO  CM 

ro  • 
-3  in 


o  o 
o 


NO  n— 

ro  • 
cm  «- 

NO 


in  * 


O  -4. 
00  • 
On  CM 


in  in 
->3 

K 


h-  o 

O'  . 
O  N- 


-3  N- 


in  O' 
in  ■ 
«—  ro 


O  nO 
N.  ■ 
ON  Sf 
-CM 

r2 


jr  On 
cm  no’ 

O' 


o  o 

d 


o  o 
o 


g* 


*>3  CM 

fc  no* 


CM 

CM 


CM  N- 
-  -3 
O 
CM 


111 

00 

O 

00  O' 

O 

«— 

oo  in 

o  o 

"O  >3 

m  o 

1— 

in 

CM 

m 

O'  • 

oo  • 

< 

s3  so 

nO  CO 

in  ro 

«-  oo 

o 

m  00 

■4*  in 

CL 

-3 

CM 

o 

CL 

o 

to 

ro 

NO 

o 

O 

oo” 

O 

CO 

m 

in 

on 

nO 

1— 

— l 

m 

CL 

i-  in 

1“ 

in 

Ul 

in 

LU 

<  On 

Cl. 

< 

< 

z 

-J 

“3 

1— 

O 

Ui 

Ul 

< 

1— 

< 

o 

O 

00 

—1 

CO 

CO 

1- 

o 

1— 

CO 

r- 

oc 

< 

o 

o 

on 

3 

*— 

co 

CM 

CO 

CO 

►— 

CO 

CO 

1- 

CO 

3 

CO 

►_ 

o 

Of 

on 

+ 

on 

CL 

on 

on 

l- 

on 

LLJ 

CL 

, 

1— 

3 

cl: 

J_ 

3 

on 

ro 

3 

on 

| 

on 

CL 

O 

| 

CL 

,, 

3* 

i 

LU 

3  a 

>* 

z 

o 

z 

o 

z 

o 

•  > 

o 

on 

o 

a. 

z  O 

Z 

z  O 

H- 

CD 

HI 

on 

on 

on 

Ul 

on 

CL 

CL 

o 

at 

CD 

CL 

z 

z 

• 

on 

CD 

on 

CD 

on 

z 

on 

O 

on 

on 

■  on 

Z 

CD 

•  on 

H 

1— 

UJ 

♦— 

Ul 

z 

l— 

LU 

i— 

LU 

m 

i— 

Ul 

CL 

1—  LU 

Z 

h-  LU 

LU 

3 

CD 

O 

UJ 

O 

UJ 

O 

CD 

o 

on 

o 

o 

O 

3 

UJ 

O 

S 

z 

1— 

CM 

»— 

1— 

z 

1— 

3 

1— 

m 

1-  • 

►-  • 

o 

LU 

Q 

o 

CM 

o 

UJ 

o 

1— 

a 

on 

O 

Q  CM 

a 

CJ 

Hi 

r— 

K 

1— 

i — 

H 

3 

•  h— 

UJ 

■  r- 

DC 

X 

« — 

H 

c/> 

K- 

CO 

H- 

CO 

CM 

to 

H 

co 

1- 

1-  CO 

X 

1-  CO 

(a 

3* 

CO 

CO 

CO 

CO 

CO 

CO 

< 

LU 

LU 

UJ 

UJ 

uj 

UJ 

Ul  H 

U— 

uj  a* 

3-7 


TURBOJET:  OTHER 

EST.  TOT.  HOURS  41,355  590  123  0  0  0  0  0  9  368  1,468  43,912 

%  STD.  ERROR  12.3  *  *  0.0  0.0  0.0  0.0  0.0  *  *  47.0  18.6 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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EXCLUDES  COMMUTER  AIRCRAFT 


N± 

u. 

O 


Ui 

8 


CL 

h- 

Z 

C9 


CO 

Z 

3 


Q 

< 


> 

< 


I 


C> 


cl 

I— 

z 

CD 


Z 

U. 

> 


I—  O 
Z  Z  Z 
UI  <  O 
u  q  a 
tt  z  tt 

UJ  <  UI 

a.  r- 
co 


to  : 
z  ; 

s: 


»-  o 
z  a:  z 
ui  <  o 
uooc 

Z  Z  Z 
UJ  <  UI 
CL  H- 
(O 


UJ  u. 
UJ  >  < 
CD  — •  Z 

*  <  < 


O 

(\J 

00 


vO 

CM 


N- 


O 

in 

rd* 


>* 

CM 


1C 

to 

IO 

8 


vO 


3 


CM 


o 

nT 

CM 

ro 


ro 

Ch 


>0 

O'* 


JO 

8 


o 

'O 


2 

00* 

CM 

-J- 


O 

rd 


s 

sf 


CM 

CM 


CM 


«—  h-  «- 


ro 


2  g 


CM 

IO 

in 


CM 


1C 

o 

<T 


o 

CM 


o 

in 

CM 

oo 


in 

ro 

ro 


sQ  r- 
00  00 


o 

CM 


o 

28 

•o 

o 


<> 


CM 

in 


00 

ro 


y~  o 

m 

o 

O 

in 

ro 

v~ 

Os 

CM 

Os 

in 

z  ^  Z 

0 

• 

Ui  <  O 

U  O  QC 

DC  Z  QC 

LU  <  UI 

a.  »- 

CO 

N. 

CM 

M> 

oo 

in 

CM 

in 

CM 

in 

CM 

r^ 

to  z 

ii 


r-  o 

Z  Z  Z 
UI  <  O 
u  o  a 
z  z  a: 

UI  <  UI 
O.  h- 

<o 


Z  UI  U. 
Ui  >  < 


duo: 
z  <  ~ 
< 


00 


o 

id 


oo 

vo 


o 

s 


M> 

nS- 


in 

oo 

>a- 


o 

CM 

CM 


>0 


ro 

28 


h- 

o 

in 

8 

CM 


>o 

'■J- 


00 


sf 

O 

oo 


o  in 

fc  3 


O' 

T~ 

>fr 


§ 

in 


CM 

>o 


s 

o 


§ 


h- 

o 

sO 

>o 

ro 

00 

vO 

Os 

8 

o 

ro 

in 

CM 

Os 

* 

in 

ro 

ro 

Os 

CM 

st 

in 

in 

in 

in 

rd* 

fi 

in 


ro 

id 


CM 

CM 

in 


oo 


ro 


r^- 

io 


in 

tc 


in 

ro 

CM 


>o 

ro 


o 

8 


N. 

ro 

in 

rd 

>o 

rd 

ro 

8 


o 

in 

in 

*— 

Os 

Os 

CM 

O 

o 

in 

in 

O 

N* 

in 

CM 

CM 

Sf 

>4-  >0 


O  i- 

O  K> 
o 


00 

•4 


O  «-  V 

o  in  sf 

so  in  cm 


CM 

£ 

o 


oo  o  co 

sf  «— 


5  5  !5 

'O  «-  co 


00 

CO 

CO 

CO 

Z 

CL 

O 

CO 

CO 

z 

1— 

z 

t- 

r— 

1— 

1— 

UI 

AC 

r— 

LU 

UJ 

LU 

z  < 

< 

_1 

< 

< 

_J 

z 

—1 

CL 

< 

< 

_J 

z 

_i 

“3  _l 

O  UJ 

UJ 

< 

UJ 

UJ 

< 

fc- 

< 

O 

UJ 

UI 

< 

1— 

< 

o  < 

1- 

< 

t—  co 

CO 

1- 

«o 

CO 

1- 

O 

I- 

00 

<0 

CO 

H- 

o 

r— 

00  1- 

o 

I— 

CO 

o 

o 

o 

Z  —1 

o 

o 

z  o 

o 

— <  ro 

h- 

sO 

1— 

1— 

3  < 

CM 

1— 

»— 

3  1- 

1— 

a.  i 

+ 

1 

+ 

1-  1“ 

+ 

1— 

N 

o 

i 

ro 

CL 

■  ■ 

i 

1  »- 

v— 

o 

i 

1— 

u 

z 

CL 

.. 

UJ 

LU 

*. 

ui 

S 

C9  •« 

.* 

UJ 

a. 

O 

CD  LU 

r— 

Z  CD 

CD 

z 

CD 

u 

z 

Z  CD 

CD 

CD 

z 

o 

z 

z  z 

o 

UJ 

J-.  z 

z 

z 

»— 

z 

—  Z 

Z 

m 

CL 

00 

“3 

3  UJ 

UI 

cd 

UI 

UJ 

CD 

CO 

o 

2  LU 

UJ 

UI 

3 

Z 

O 

3  3 

z 

o 

z 

Z 

H 

z 

3 

00 

z 

3 

00 

Q  «“ 

UI 

CM 

CM 

Ui 

CL 

CO 

o  «- 

CM 

CM 

Ui 

t— 

z 

O  UJ 

1— 

z 

UI 

UJ 

3 

UI 

3 

X 

T“ 

CM 

a. 

X 

CM 

1— 

X  CM 

r- 

4-53 


FIXED  WING:  TOTAL  27,486  2.5  5,105,922  2.0  42,234  2.4  5,416,547  2.2 
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PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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FIXED  WING:  TOTAL  67,819  1.6  8,120,515  2.6  10,400 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


o 

st 


C D  V) 

<  Z 


< 

—I 

CL 


00 

i 


g 


< 

OC 

LU 


I 


O 

st 


z  QC  oc 
lu  <  O 
u  o  a: 


3 

£ 


»-  O 

z  oc  oc 

LLI  <  O 

u  o  oc 
oc  z  oc 


oc  tu  u_ 
u J  >  < 
co  ac 
X  r-  cj 

30K 


I-  O 
Z  OC  oc 
LU  <  O 
u  o  oc 
oc  ^c  oc 


H-  O 
Z  QC  OC 
LU  <  O 
O  Q  OC 
OC  Z  QC 
LU  <  LU 

a.  i- 

«/> 


LU  <  O 
O  Q  OC 

oc  z  a: 

LU  <  LU 

a.  i— 

(A 


CO  ; 

a:  : 

g 


fs- 

d 


00 

st 


CM 

CM 


«-  CM  «- 


«-  Ch  «- 


NO 

n5 

* 

co" 

in 

On" 

st 

o 

st 

CM 

s 

ro 

On 

ro 

<\J 

O 

o 


cm 

ro 

St 

B 

in 


st 

d 


st 

cm 


oo 

d 


(M  CM  LA 

fs.  r—  CO 

O  >0  vO 

<T  in  r- 

ro  «-  in 

cm  «-  ro 


O  vt  S- 

S  co  in 


N. 

(\J 

in 

R 

st 


rs. 

>4 


3 

O 


* 

d 


N- 

d 

5 

CM 


ro 

co 


CM 

in 

in 

£ 


O 

st 


r— ■ 

On 

o 

CM 

CM 

o 

o 

o 

s 

o 

IS. 

8 

k 

O 

st 

N© 

in 

T— 

m 

in 

cm" 

ro" 

st" 

cm" 

ro" 

NO 

On" 

e  i 


co 

t- 

CM 

ro 

o 

ro 

O 

vO 

On* 

d 

CM 

d 

d 

co 

O 

ro 

ro 

ro 

st 

ro 

CM 

st 

rs- 

st 

K 

ro 


o 

st 


CO 

ro 

st 


h» 

ro 

ro 

o 


S 

rsT 

On 

ro 


On 

st 


CO 

5 


CM 

r2 


N 

5 


t-  in  ro 

«—  h-  >0 

CM  «“  «- 


O 

ro 

st 

CM 

ro 


NO 

rs: 


ON 

3 


CM 

CM 

st 


O 

00 


fS 

st 


o 

CM  |s! 
CM 


o 

s 

co" 

st 

st 


st 

ro 


rs. 

CM 

CM 


|S- 

st 


On 

<r* 

O' 


CO 

St 


st  S 
CM  *- 


On  O 
cm  st  rs. 

«-  «-  rvi 


CM 

CM 


o  rs. 

CM  «“ 


IS. 

CM 


I 


NO 

5 


s 

CM 


S-  «—  St 
st  *“ 


00 

CM 

CO 


ON 

in 

ro 


s 

isT 

On 

st 


ro 

8 

R 


oc  oc 

in 

N- 

*— 

o 

co 

NO 

<  o 

• 

a  oc 

nO 

r— 

<r— 

NO 

in 

z  oc 

ro 

<  ui 
i— 

(A 

nO 

00 

On 

IS. 

st 

co 

t— 

CM 

in 

st 

O 

ro 

st 

LU  U_ 

O 

*— 

ro 

ro 

>  < 

•* 

* 

•—  OC 
t-  u 
u  oc 
< 

T— 

cm" 

CM 

NO 

CM 


is. 

in 


| 


8 


CM 

CM 

CM 


st 

ro 


co 

R 


On 

x — 

ro 


|s- 

^t 


m 

rJ 


st 

st 

in 


ro 

nO 


O  st  nO  On 

|s-  ro  nO  no 

On  O  «-  «- 

«-  «-  ro"  no 

cm  «—  o  ro 

IO  r-  st 


•O  in 

st  is: 


R 

St 


I 

in 

8 


o 

§ 


CM 

O 

o 


On 

£ 

On 


NO 

CM 


CM 

CO 

d* 

in 

On" 

St 


I 


q; 

o 

< 

00 

_l 

r— 

1 — 

oc 

< 

< 

o 

I— 

UI 

3 

1— 

1— 

Lk_ 

< 

z 

»— 

O 

z 

i— 

< 

t— 

-J 

1- 

< 

u. 

OC 

o 

5 

< 

H 

z 

< 

z 

—1 

u 

LU 

1- 

oc 

a 

r- 

U- 

1— 

z 

o 

< 

oc 

a. 

3 

z 

O 

H 

< 

CJ 

—1 

1- 

>- 

►- 

LU 

l- 

LL. 

OC  c/> 

oc 

z 

<  oc 

t— 

z 

< 

»— 

V~  Z 

< 

CJ  ce 

LU 

h-  3 

LU 

l L  O 

M 

IU 

OC 

OC  LU 

1— 

< 

Z  LU 

CD 

oc 

X 

—I 

i — 

<  1— 

o 

I- 

z 

CJ 

•—  Q 

z 

LU  »— 

Ul 

_J 

U- 

CC  V) 

z 

_l 

oc 

<  — 

CJ 

oc 

X  < 

Z 

Z 

oc 

< 

< 

CJ  «— 

LU 

3 

5 

o 

-J 

UI 

-•  X 

X 

LU 

OC 

OC  CL. 

X 

oc 

1— 

U 

_J 

z 

OC  < 

UI 

o 

CL 

u 

o 

3 

o 

LU 

1— 

LU 

X 

< 

oc 

►— 

I— 

oc 

o 

CL 

LU 

1— 

O 

r- 

X 

o 

< 

OC 

O 

LU 

»- 

CJ 

o 

oc 

CL 


CO 

LU 

o 


5 

OC 


a 

>- 


c/> 

z 

o 


o 

< 

8 

oc 


4-56 


PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER 


CHAPTER  V 


FUEL  CONSUMPTION 


1994  GENERAL  AVIATION  AND  AIR  TAXI  AVERAGE  FUEL  CONSUMPTION  RATE  AND  TOTAL  FUEL  CONSUMED 

BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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FIXED  WING:  TOTAL  27.7  670.3  2.2 


BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


LU 

< 

_ 

ae 

»— 

_J 

QC 

o 

< 

o 

CO 

—l 

»— 

H* 

GO 

ui 

QC 

< 

< 

o 

h- 

< 

—1 

z 

3 

»— 

h- 

U. 

C3 

< 

1- 

— 1 

O 

H 

< 

1— 

GO 

< 

I- 

h- 

< 

IX. 

QC 

Z 

o 

DC 

£ 

IX. 

z 

< 

z 

— 1 

u 

UI 

o 

Ui 

H- 

O 

O 

■  ■ 

< 

»- 

QC 

o 

< 

QC 

3 

Ql 

»- 

ae 

*- 

►— 

QC  •• 

■ 

CJ 

— i  •• 

1— 

lx. 

1— 

>- 

•  • 

UJ 

IX. 

C_>  C/> 

QC 

QC 

<  QC 

1- 

Z 

< 

< 

1— 

i—  z 

< 

QC  QC 

Ui 

1-  3 

UJ 

h- 

u-  O 

O 

UJ 

DC 

•—  UJ 

►— 

< 

Z  UJ 

CD 

QC 

X 

UI 

> 

►— 

<  »- 

►— 

z 

U 

<  O 

z 

UJ  *— 

UJ 

-3 

< 

LX. 

DC  </> 

UI 

QC 

u 

QC 

X  < 

z 

z 

QC 

< 

< 

u 

3 

CO 

O 

_l 

UJ 

~  X 

X 

1— 

UI 

QC 

or  cl 

X 

DC 

»— 

QC  O 

—1 

z 

QC  < 

UI 

O 

a. 

-J 

—1 

u 

o 

3 

o 

UI 

h- 

UJ 

X 

< 

< 

< 

DC 

1— 

1— 

DC 

Z 

O 

Q. 

UI 

1— 

I- 

1— 

o 

h- 

X 

O 

o 

o 

< 

QC 

o 

UJ 

1— 

t- 

I- 

5-3 


NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED 
TOTALS  DUE  TO  ESTIMATION  PROCEDURES. 
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AIRFRAME  HOURS  AND  ENGINE  ACTIVITY 
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INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER. 
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BY  AIRCRAFT  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED  TOTALS  DUE  TO  ESTIMATION  PROCEDURES. 

*  PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER. 

NUMBER  IN  PARENTHESIS  FOLLOWING  GROUP  NAME  INDICATES  THE  AIRCRAFT  TYPE  TO  WHICH  THESE  AIRCRAFT  BELONG.  SEE  THE  FOLLOWING  PAGE 
FOR  A  DESCRIPTION  OF  THESE  AIRCRAFT  TYPES. 


AIRCRAFT  DEFINITIONS  AND  TYPES  USED  FOR  THE  GENERAL  AVIATION  SURVEY 
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BY  ENGINE  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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BY  ENGINE  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 


co 

s 


CD 

< 


o 

ro 

LU 

o 

< 

Q_ 


1“  Q 
Z  QC  OC 
1X1  <  O 
U  Q  K 
Of  Z 
til  <  111 
a.  i — 

<o 


£ 

-  o  a  d 

I—  LU  O 
(/>  >  m 


t—  h-  LU 
<  z  > 
x  it  Ul 
>—  O  U  b- 
t—  at  u 
(/}  LU  < 


00 

NO 

O' 

>o 

in 

O' 

«- 

OJ 

ro 

CO 

n4- 

o 

NO 

V 

V) 

ro 

in 

ro 

CO 

ro 

O' 

in 

rvi 

in 

in 

ro 

0- 

O 

a: 

ro 

ro 

ro 

ro 

vi- 

o 


«-  OJ 

O  0-’ 


00 

o 


o  o 

$  s 


)p 

O' 


N- 

o^ 


1X1  Q  O 

u  z  a: 
oc:  <  a: 


* 

OJ 

ro 

CO 

o 

o 

'O 

O' 

ro 

NO 

OJ 

in 

OJ 

in 

NO 

r* 

'd 

no’ 

'd 

CO 

N-’ 

OJ 

in 

sf 

o^ 

00 

CO 

n! 

O' 

OJ 

ro 

m 

Nt 

ro 

6-24 


LYC  ALF502  72  9.3  95.0  274  10.3 


BY  ENGINE  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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CHAPTER  VII 

GLOBAL  POSITIONING  SYSTEMS 
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WITH  A  GLOBAL  POSITIONING  SYSTEM 
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WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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AND  COMMERCIAL  OPERATORS. 


WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  REGION  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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NEU  MEXICO  3,264  2,180  12.5  475  24.8 
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WASHINGTON  6,822  4,729  8.4  1,067  16.5  15.2 


WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  STATE  OF  BASED  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  GLOBAL  POSITIONING  SYSTEM 
BY  AGE  OF  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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ESTIMATION  PROCEDURES. 


WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED  TOTALS  DUE  TO  ESTIMATION  PROCEDURES 
*  PERCENT  STANDARD  ERROR  COLUMN  OF  100%  OR  GREATER. 


8.2  1994  GENERAL  AVIATION  AND  AIR  TAXI  TOTAL  ANNUAL  HOURS  AND  PERCENT  HOURS  FLOWN 

WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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FIXED  WING:  TOTAL  20,717,104  0.7  12,940,960  3.0  62.5  1.3  7,77 6,146  2.5  37.5  0.7 


8.2  1994  GENERAL  AVIATION  AND  AIR  TAXI  TOTAL  ANNUAL  HOURS  AND  PERCENT  HOURS  FLOWN 

WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  TYPE 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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PERCENT  STANDARD  ERROR  OF  100X  OR  GREATER 


WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  MANUFACTURER/MODEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AIRCRAFT  HANUFACTURER/MOOEL  GROUP 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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8.4  1994  GENERAL  AVIATION  AND  AIR  TAXI  ACTIVE  AIRCRAFT  AND  TOTAL  NUMBER  OF  AIRCRAFT 

WITH  A  FIXED  OR  RETRACTABLE  LANDING  GEAR  SYSTEM 
BY  AGE  OF  AIRCRAFT 
INCLUDES  AIR  TAXI  AIRCRAFT 
EXCLUDES  COMMUTER  AIRCRAFT 
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FOR  AIRCRAFT  WITH  AN  EXPERIMENTAL  AIRWORTHINESS  CERTIFICATE 
"INf<  AND  "OUT  OF"  THE  TEST  PERIOD 
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NOTE:  ROW  AND  COLUMN  SUMMATIONS  MAY  DIFFER  FROM  PRINTED  TOTALS  DUE  TO 
ESTIMATION  PROCEDURES. 

*  PERCENT  STANDARD  ERROR  OF  100%  OR  GREATER. 
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APPENDIX  A 


METHODOLOGY  FOR  THE  1994  GENERAL  AVIATION  AND  AIR  TAXI  ACTIVITY 

(GAATA)  SURVEY 


1.  OVERVIEW 

In  1993,  the  name  of  the  General  Aviation  Activity  and  Avionics  (GAAA)  Survey  was  changed  to 
the  General  Aviation  and  Air  Taxi  Activity  and  Avionics  (GAATAA)  Survey  to  reflect  that  the 
survey  does  include  air  taxi  aircraft.  Any  aircraft  identified  as  a  commuter  were  excluded  from 
the  survey  results.  The  number  of  computed  aircraft  types  was  expanded  from  13  to  19  and  the 
minimum  manufacturer/model  group  cell  was  changed  from  20  aircraft  to  50  aircraft.  Two  new 
use  categories  were  added.  The  survey  methods  used  for  the  1993  survey  are  almost  identical  to 
those  used  in  previous  surveys,  except  that  data  obtained  in  the  1990  telephone  survey  (see 
section  5.2,  Adjustment  of  the  1991  GAAA  Survey  Data,  on  page  A-14),  have  been  used  to  make 
necessary  adjustments  to  active  aircraft  and  hours  flown  estimates. 

1.1  Purpose  of  Survey 

The  purpose  of  the  1994  General  Aviation  and  Air  Taxi  Activity  (GAATA)  Survey  is  to  provide 
the  Federal  Aviation  Administration  (FAA)  with  information  on  the  activity  of  the  general  aviation 
and  air  taxi  fleet.  The  information  obtained  from  the  survey  enables  the  FAA  to  monitor  the 
general  aviation  fleet  so  that  it  can,  among  other  activities,  anticipate  and  meet  demand  for 
National  Airspace  System  (NAS)  facilities  and  services,  assess  the  impact  of  regulatory  changes 
on  the  fleet,  and  implement  measures  to  assure  the  safe  operation  in  the  airspace  of  all  aircraft. 

1.2  Background 

Prior  to  the  current  survey  method,  the  FAA  used  the  Aircraft  Registration  Eligibility, 
Identification,  and  Activity  Report,  AC  Form  8050-73,  to  collect  data  on  general  aviation  activity 
and  avionics.  The  form  was  sent  annually  to  all  owners  of  civil  aircraft  in  the  United  States  and 
served  two  purposes:  (1)  Part  1  was  the  mandatory  aircraft  registration  revalidation  form,  and 
(2)  Part  2  was  voluntary  and  applied  to  general  aviation  aircraft  only,  asking  questions  on  the 
owner-discretionary  characteristics  of  the  aircraft  such  as  flight  hours,  avionics  equipment,  base 
location,  and  use.  This  information  was  used  by  the  FAA  to  estimate  aircraft  activity. 

In  1978,  the  FAA  replaced  AC  Form  8050-73  with  a  new  system:  Part  1  was  replaced  by  a 
triennial  registration  program.  In  January  1978,  the  FAA  implemented  a  new  procedure,  known 
as  triennial  revalidation,  for  maintaining  its  master  file.  Instead  of  requiring  all  aircraft  owners  to 
revalidate  and  update  their  aircraft  registration  annually,  FAA  only  required  revalidation  for  those 
aircraft  owners  who  had  not  contacted  the  FAA  registry  for  three  years.  This  less  frequent 
updating  of  the  master  file  affected  its  accuracy  and  representativeness: 

1)  the  accuracy  of  current  owners  and  their  addresses  has  deteriorated; 
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2)  the  master  file  contained  a  residue  of  aircraft  which,  under  the  old  revalidation 
system,  would  have  been  deregistered  and  purged  from  the  file  but  now  remain 
under  the  new  system. 

Part  2  was  replaced  by  the  annual  General  Aviation  Activity  and  Avionics  Survey,  FAA  Form 
1800-54.  The  1994  version  of  Form  1800-54  is  shown  in  Figure  A.l.  The  survey  is  conducted 
annually,  based  on  a  statistically  selected  sample  of  aircraft,  and  it  requests  the  same  type  of 
information  as  Part  2  of  AC  Form  8050-73.  The  first  survey  took  place  in  1978,  collecting  data 
on  the  1977  general  aviation  fleet.  The  1994  statistics  in  this  report  were  derived  from  the 
eighteenth  survey,  which  took  place  in  1995.  Beginning  with  the  1992  survey,  a  set  of  questions 
on  avionics  was  omitted  in  even-number  years.  In  the  1994  survey,  several  questions  were  added 
dealing  with  aircraft  characteristics  (Questions  15-19)  and  engine  maintenance  (Question  20  and 
21).  Benefits  resulting  from  the  new  system  of  data  collection  include  quicker  processing  of  the 
results,  improved  data  quality,  and  a  considerable  savings  in  time  and  money  to  both  the  public 
and  the  Federal  Government. 

2.  SURVEY  COVERAGE 

2.1  Aircraft 

The  1994  General  Aviation  and  Air  Taxi  Activity  (GAATA)  Survey  covers,  through  a  stratified 
probability  sample,  all  civil  aircraft  registered  with  the  FAA  except  those  operated  under  Federal 
Aviation  Regulations  (FAR)  Part  121.  FAR  Part  121,  as  modified  by  Special  Federal  Aviation 
Regulation  38  (SFAR-38),  governs  air  carriers  carrying  passengers  and  cargo  for  hire  and 
conducting  scheduled  and  charter  operations  with  aircraft  having  a  seating  capacity  of  more  than 
30  seats  and/or  a  payload  capacity  of  more  than  7,500  pounds.  Thus,  the  survey  includes  aircraft 
operating  under: 

Part  91 :  General  operating  and  flight  rules. 

Part  125:  Certification  and  operations:  Airplanes  having  a  seating  capacity  of  20  or 
more  passengers  or  a  maximum  payload  capacity  of  6,000  pounds  or  more 
(but  not  for  hire). 

Part  133:  Rotorcraft  external  load  operations. 

Part  135:  Air  taxi  operators  and  commercial  operators  (aircraft  identified  as  commuters 
during  the  survey  are  excluded  from  the  survey  results). 

Part  137:  Agricultural  aircraft  operations. 

Certain  aircraft  meeting  the  above  criteria  have  been  excluded  from  the  survey.  This  group 
includes  aircraft  registered  to  dealers,  aircraft  in  the  process  of  being  sold  or  with  registration 
pending,  aircraft  with  known  invalid  addresses,  and  aircraft  for  which  not  enough  information  was 
available  to  categorize  them  properly  for  sampling  purposes. 
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FIGURE  A.l  SURVEY  QUESTIONNAIRE  (FRONT  SIDE) 


IU  S.  O*ooctm»nt  of  traraoortohcn 
pvovm  Awuiun  Awtvwnmon 


1994  GENERAL  AVIATION  AND  AIR  TAXI  ACTIVITY  SURVEY 
(As  of  December  31 , 1994) 


Submission  of  this  form  is  voluntary  The  information  you  provide  will  be  used  only  for  statistical  purposes  and  will  not  be  published  or  released  in  any  form  that  would 

, _  _  1.  AIRCRAFT  CHARACTERISTICS: 


^  Federal  Aviation  Administration 
|  f  If  800  Independence  Ave.,  SW 

-  /  /  APO  l  10  (Survey) 

INSTRUCTIONS :  Please  answer  questions  for  the  aircraft  at  right.  — ^  Washington,  DC  20591 

Mail  the  completed  questionnaire  in  the  enclosed^  postage-paid  envelope  to:  .  r  _ Fax  No.  (202)  267>9636 _ 

2.  Did  you  operate  this  aircraft  in  1994  primarily  as  an  air  carrier  (FAR  Parts  12 1  or  127  operator),  or  as  a  commuter  (FAR 
Part  135  operator  performing  scheduled  passenger  service  only),  or  lease  this  aircraft  to  an  air  carrier  or  commuter  air 
carrier? 

□  YES  Do  not  complete  the  rest  of  this  form.  Please  return  the  form  to  address  shown  above  in  the  enclosed,  postage-paid 

envelope. 

□  NO  This  form  should  be  completed  for  general  aviation  aircraft  and  air  taxi  aircraft  (FAR  Part  135  operators  except 

3.  In  what  year  was  this  aircraft  manufactured? 

4.  Was  the  aircraft  flown  in  Calendar  Year  1994?  IRKf 

D  YES  Continue.  SSI 

□  NO  Survey  is  complete.  Please  return  the  form  to  the  address  shown  above  in  the  enclosed,  postage-paid  envelope  BS? 

LIFE! I 

5.  What  were  the  total  lifetime  airframe  hours  as  of  December  31,  1994?  _ 

6.  In  what  state  was  this  aircraft  based  as  of  December  31 ,  1994? 


7.  How  many  hours  did  this  aircraft  fly  in  Calendar  Year  1994?  (Include  estimated  rental  and  leased  hours.) _ 

8.  What  percent  of  the  hours  entered  in  Question  7  did  this  aircraft  fly  in  each  of  the  following  use  categories? 

CQRPO RATE/EXECUTIVE  TRANSPORTATION-Company  flying  with  a  paid,  professional  crew . a. 

BUSINESS  TRANSPORTATION— Individual  use  of  an  aircraft  for  business  transportation  without  a  paid, 

professional  crew . 5. 

PERSONAL/RECREATIQNAL—Flying  for  personal  reasons  (excludes  business  transportation.) . c. 

INSTRUCTION  AL— Fly  i ng  under  the  supervision  of  a  flight  instructor  (excludes  proficiency  flight.) . d. 

AERIAL  APPLICATION— Agriculture,  health,  forestry,  cloud  seeding,  firefighting,  insect  control,  etc . e. 

AERIAL  OBSERVATION— Aerial  mapping/photography,  patrol,  search  and  rescue,  hunting,  highway  traffic 
_ advisory,  ranching,  surveillance,  oil  and  mineral  exploration,  criminal  pursuit,  fish  spotting.etc . f. 

SIGHT  SEEING-A11  commercial  sight  seeing . . g. 

EXTERNAL  LOAD-Operation  under  FAR  Part  133,  rotorcraft  external  load  operations,  examples  include  helicopter 
hoist,  hauling  logs,  etc . . . . h. 

OTHER  WORK  L’SE-Construction  work  (not  FAR  Part  135  operation),  parachuting,  aerial  advertising,  towing 
gliders,  etc .  . 

AIR  TAXI-FAR  Part  135  unscheduled  passenger  and  all  cargo  operations  (except  commuter  air  carrier) . j. 

What  was  the  average  revenue  in  dollars  per  hour  for  this  aircraft  in  air  taxi  operations0 . k.  r$  j 

OTHER-Experimentation,  R&D,  testing.  Government  demonstration,  air  show,  air  racing,  etc . 1. 


fERCENT  OK 
HRS  FLOWN 


TOTAL  (a+b-K+d+t+f+g+h+i+j+i}  = 


9.  Was  the  aircraft  rented  or  leased  to  others  in  1994? 


□  YES  □  NO 


I  If  "YES,1’  for  how  many  rental  or  leased  hours.. 


FAA  Form  1800-54  (1-95) 


"PLEASE  CONTINUE  SURVEY  ON  BACK  PAGE" 


FIGURE  A.l  SURVEY  QUESTIONNAIRE  (BACK  SIDE) 


Form  Approved  OMB  NO.  2120-0060 


10.  What  kind/gradc  of  fuel  was  primarily  used  in  this 
aircraft  in  1994?  Please  check  one. 

12.  Of  the  IFR  flight  plan  hours  reported  in 

Question  1 1(a),  what  percent  of  the  hours  did  this 
aircraft  fly  under: 

Day  Instrument  Meteorological  Conditions  (IMC)....a, 
Day  Visual  Meteorological  Conditions  (VMC) . b. 

Ill 

% 

Jet  Fuel . a. 

% 

Aviation  Fuel:  80  Octane . b. 

Night  Instrument  Meteorological  Conditions  (IMC).  c. 
Night  Visual  Meteorological  Conditions  (VMC) . d. 

% 

Aviation  Fuel:  100  Octane . c. 

% 

Aviation  Fuel:  100  Octane-Low  Lead . d. 

I  TOTAL  (a+b+c+d)  - 

;  100% 

Automotive  Gasoline . e. 

Propane . f. 

13.  Of  the  total  hours  reported  in  Question  1  l(b)fc)(d), 

what  percent  of  the  hours  did  the  aircraft  fly  under:? 

% 

r  — 

;  % 

11.  In  1994,  how  many  hours  were  flown  under:? 

HXSrtOWN 

Day  Visual  Meteorological  Conditions  (VMC) . a. 

IFR  Flight  Plans . a. 

Night  Visual  Meteorological  Conditions  (VMC) . b. 

VFR  Flight  Plans . b. 

TOTAL  (a+b)  = 

100% 

No  Flight  Plans . . c. 

14.  How  many  landings  (including  water,  and  touch 
and  go  landings)  did  this  aircraft  perform  in  each  of 

NUMUROF 

LANDINGS 

Other/Unknown . d. 

Total  Hours  (equal  to  number  of  hours  reported 

the  following  categories  in  Calendar  Year  1994? 
LOCAL  FLIGHT . . . . . a. 

% 

in  Question  8). 

CROSS  COUNTRY  FLIGHT . b. 

% 

15.  Does  this  aircraft  have  a  global  positioning  system? 

□  YES  □  NO 

16.  Does  this  aircraft  have  fixed  or  retractable  landing  gear?  □  Fixed  Q  Retractable 

17.  How  many  pilot(s)  operated  this  aircraft  during  1994?  - Number  of  pilots 

18.  Does  this  aircraft  have  an  experimental  airworthiness  certificate?  □  YES  □  NO 

If  YES,  please  indicate  if  the  aircraft  as  of  December  3 1 .  1994  is  Q  in  the  test  period  Q  out  of  the  test  period. 

19.  Is  this  aircraft  a  turbine-engine  rotorcraft?  □  YES  □  NO 


If  YES,  please  indicate  the  number  of  engines(s).  - Number  of  engines 

20.  Enter  in  the  appropriate  box  below  the  number  of  engines  on  this  aircraft,  that  had  major  maintenance  in  1994: 

*  |  Piston:  Major  overhaul  1  j  Piston;  Top  overhaul  |  1  None 

|  I  Turbine:  Major  overhaul  [ _ ]  Turbine:  Hot  section 

21.  Enter  in  the  appropriate  box  below  the  number  of  hours  on  the  engines  of  this  aircraft: 

Since  New . 

Since  major  overhaul 

-Agency  Display  of  Estimated  Burden  of  the  General  Aviation  and  Air  Taxi  Activity  and  Avionics  Survey- 


Engine  1  Engine  2  Engine  3  Engine  4 


The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  15  minutes  per  response.  If  you  wish  to  comment  on  the 
accuracy  of  the  estimate  or  to  make  suggestions  for  reducing  this  burden,  please  direct  your  comments  to  FAA  and  the  OMB  at  the  following 
addresses: 


U  S.  DOT  Federal  Aviation  Administration  Office  of  Management  and  Budget 

800  Independence  Avenue,  S.W.  Paperwork  Reduction  Project 

APO-I 10  (Survey)  (2120-0060) 

Washington,  DC  20591  Washington,  DC  20503 


FAA  Form  1800-54  (1-95) 
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2.2  Geographic 

The  sample  survey  covers  general  aviation  and  air  taxi  aircraft  registered  with  the  United  States 
Aircraft  Registry  as  of  December  31,  1994.  Over  99  percent  of  these  aircraft  are  registered  to 
owners  living  in  the  50  states;  the  District  of  Columbia;  Puerto  Rico;  and  other  U.S.  territories, 
which  include  American  Samoa,  Guam,  and  the  Virgin  Islands.1 

2.3  Content 

The  survey  questionnaire,  FAA  Form  1800-54  shown  previously  in  Figure  A.1,  requests  the 
aircraft  owner  to  provide  the  following  information  on  the  sampled  aircraft's  characteristics  and 
uses  for  various  periods: 

1)  year  aircraft  was  manufactured,  hours  by  use,  IFR  hours,  percentage  of  hours 
flown  in  Instrument  Meteorological  Conditions  (IMC)  and  Visual  Meteorological 
Conditions  (VMC)  during  the  day  and  evening,  fuel  type,  and  number  of  local  and 
cross  country  landings  for  the  entire  calendar  year  1994; 

2)  airframe  hour  reading  and  the  aircraft's  base  location  as  of  December  31, 1994;  and 

3)  global  positioning  systems,  landing  gear  systems,  numbers  of  pilots,  experimental 
aircraft,  and  engine  maintenance. 

3.  SURVEY  METHOD 

The  survey  data  were  collected  by  mailing  the  questionnaire  to  the  owners  of  the  sampled  aircraft 
in  three  mailings.  The  first  mailing  in  February,  1995  covered  all  29,750  aircraft  in  the  sample  and 
had  a  response  rate  of  46.5  percent,  as  shown  in  Table  A.l.  This  accounted  for  approximately  76 
percent  of  the  total  responses  to  the  survey.  The  second  mailing  in  March,  1995  included  only 
those  aircraft  in  the  sample  that  had  not  yet  been  received  or  had  not  yet  responded.  The  second 
mailing  had  a  response  rate  of  19.3  percent,  which  accounted  for  approximately  18  percent  of  the 
total  responses  to  the  survey.  The  third  mailing  in  May,  1995  was  sent  to  the  owners  of  the 
sampled  aircraft  who  had  not  responded  to  the  first  or  second  mailings  as  of  a  specified  date.  The 
third  mailing  produced  a  response  rate  of  9.3  percent,  or  approximately  6  percent  of  the  total 
responses  to  the  survey.  The  overall  survey  responses  resulted  in  a  response  rate  of  68.2  percent. 

TABLE  A.1  SUMMARY  OF  RESPONSE  INFORMATION 


VALID 

%  TOTAL 

PHASE 

SAMPLE2 

RESPONSES 

RESPONSE  RATE 

RESPONSE 

1st  Mailing 

29,750 

13,828 

46.5 

75.8 

2nd  Mailing 

17,420 

3,363 

19.3 

18.4 

3rd  Mailing 

11,400 

1,063 

9.3 

5.8 

TOTAL: 

29,887* 

18,2544 

68.2 

100.0 

‘Source:  FAA  Aircraft  Registration  Master  File  as  of  December  31,  1994. 

2The  Initial  Valid  Sample  Size  includes  a  total  of  1 1 1  museum  aircraft  which  were  removed  from  the  1st  mailing  and  considered  as  inactive  aircraft 
which  were  not  flown  in  1994.  All  1 1 1  museum  aircraft  are  included  in  the  total  responses  and  were  made  a  part  of  the  final  survey  results. 

3The  Total  Valid  Sample  Size  used  to  compute  the  overall  survey  response  rate  excludes  all  Postmaster  returns  (PMRs)  and  the  1 1 1  museum  aircraft 
which  were  removed  from  all  three  mailings.  The  formula  used  to  compute  response  rate  was  Total  Number  of  Responses  divided  by  the  Sample  Size 
minus  the  PMRs. 

4  The  total  responses  include  air  carriers,  commuter,  and  museum  aircraft. 
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Each  of  the  three  mailings  was  accompanied  by  a  cover  letter,  shown  respectively  in  Figures  A.  2, 
A.3,  and  A.4  at  the  back  of  this  appendix. 

4.  SAMPLE  DESIGN 

4.1  Sample  Frame  and  Size 

The  FAA  Mike  Monroney  Aeronautical  Center  in  Oklahoma  City  maintains  the  Aircraft 
Registration  Master  File,  which  is  the  official  record  of  registered  civil  aircraft  in  the  United 
States. 

The  sample  frame  is  made  up  of  all  aircraft  identified  as  general  aviation  in  the  master  file 
(according  to  the  definition  in  Section  2.1),  with  the  following  exceptions: 

1)  aircraft  registered  to  dealers; 

2)  aircraft  with  "Sale  Reported"  or  "Registration  Pending"  appearing  in  the  record 
instead  of  the  owner's  name; 

3)  aircraft  with  a  known,  inaccurate  owner's  address;  and 

4)  aircraft  with  missing  state  of  registration,  aircraft  make-model-  series  code,  or 
aircraft  type  information. 

For  calendar  year  1994,  the  sample  frame  consisted  of  245,437  general  aviation  aircraft  records 
from  which  29,887  records  were  sampled,  yielding  a  12.2  percent  sample.  Table  A.2  shows,  by 
aircraft  type,  the  distribution  of  the  sample  compared  to  that  of  the  population.  This  clearly 
demonstrates  the  disproportionality  of  the  sample  to  the  population,  an  intended  result  of  the 
sample  design  to  gain  efficiency  and  to  control  errors. 

4.2  Description  of  Sample  Design 

The  sample  design  employed  was  a  stratified,  systematic  design  from  a  random  start.  The  sample 
was  selected  from  a  two-way  stratified  frame  matrix.  The  two  stratification  criteria  were: 

1)  state  or  territory  of  aircraft  registration,  and 

2)  a  variable  called  the  make-model  index,  constructed  from  a  combination  of  the 
aircraft  type  and  the  aircraft  manufacturer/model  group. 
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TABLE  A.2  SAMPLE  AND  POPULATION 
DISTRIBUTION  BY  AIRCRAFT  TYPE 


APPROXIMATE 

SAMPLE 

SAMPLE  AS  %  OF 

TYPE 

POPULATION 

SIZE 

POPULATION 

Fixed  Wing  -  Piston 

1  Engine:  1-3  Seats 

63,122 

9,451 

14.97 

1  Engine:  4+  Seats 

108,302 

10,957 

10.12 

2  Engine:  1-6  Seats 

14,937 

2,104 

14.09 

2  Engine:  7+  Seats 

6,674 

1,338 

20.05 

Piston:  Other 

168 

44 

26.19 

Fixed  Wing  -  Turboprop 

1  Engine:  Total 

629 

139 

22.10 

2  Engine:  1-12  Seats 

4,001 

698 

17.45 

2  Engine:  13+  Seats 

865 

196 

22.66 

Turboprop:  Other 

67 

16 

23.88 

Fixed  Wing  -  Turbojet 

2  Engine 

4,401 

913 

20.75 

Turbojet:  Other 

527 

132 

25.05 

Rotorcraft 

Piston 

3,485 

643 

18.45 

1  Engine:  Turbine 

3,528 

493 

13.97 

Multi-Engine:  Turbine 

853 

171 

20.05 

Other  Aircraft 

Gliders 

4,113 

445 

10.82 

Lighter-than-Air 

5,822 

468 

8.04 

Experimental 

Amateur 

18,226 

622 

3.41 

Exhibition 

1,489 

223 

14.98 

Other 

4,228 

546 

12.91 

TOTAL: 

245,437 

29,599* 

12.06 

The  54  levels  of  the  state  criterion  and  the  274  levels  of  the  make-model  index  yielded  a  matrix  of 
54  by  274  or  14,796  cells  (strata)  among  which  the  frame  was  divided  for  sampling. 

The  FAA's  primary  requirement  is  for  estimates  of  average  annual  flight  hours  per  aircraft, 
necessitating  optimal  determination  of  sample  sizes  based  on  flight  hour  variation  by  state  and  by 
make-model  index,  and  not  on  population.  Hence,  the  sample  was  not  proportional  to  size,  and  a 


5  Excludes  air  carrier  and  commuter  aircraft. 
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sampling  fraction  was  determined  for  each  cell  with  a  non-zero  population.  Sampling  was  then 
performed  systematically  from  a  random  start  within  individual  cells,  yielding  a  final  sample  size  of 
29,887  aircraft. 

Initially,  each  aircraft  in  the  sample  was  given  a  weight  which  was  the  inverse  of  its  cell's  sampling 
fraction,  and  which  corresponded  to  the  number  of  aircraft  in  the  sample  frame  represented  by 
that  aircraft.  When  all  responses  to  the  survey  were  tallied,  each  weight  was  adjusted  according 
to  the  response  rate  for  the  cell,  counting  an  aircraft  for  which  no  survey  questions  were  answered 
as  a  non-respondent,  and  an  aircraft  for  which  at  least  one  question  was  answered  as  a 
respondent. 

The  weight  adjustment  is  described  as  follows: 

1)  non-respondents'  weights  were  changed  to  zero;  and 

2)  the  weights  of  all  responding  aircraft  were  adjusted  uniformly  by  dividing  the  initial 
weight  by  the  response  rate  for  the  cell. 

This  method  of  weight  adjustment  has  several  attributes.  It  actually  incorporates  the  response 
rates  into  the  final  weights  and  simplifies  estimation  procedures. 

4.3  Error 

Errors  associated  with  estimates  derived  from  sample  survey  results  fall  into  two  categories: 
sampling  and  non-sampling  errors.  Sampling  errors  occur  because  the  estimates  are  based  on  a 
sample  rather  than  the  entire  population. 

Non-sampling  errors  arise  from  a  number  of  sources  such  as  non-response,  inability  or 
unwillingness  of  respondents  to  provide  correct  information,  differences  in  interpretation  of 
questions,  mistakes  in  recording  or  coding  the  data  obtained,  and  others.  The  following  sections 
discuss  the  two  types  of  errors. 

4.4  Sampling  Error 

In  a  designed  survey,  the  sampling  error  associated  with  an  estimate  is  generally  unknown,  but  a 
measurable  quantity,  known  as  the  standard  error,  is  often  used  as  a  guide  to  the  potential 
magnitude  of  sampling  error.  The  standard  error  measures  the  variation  which  would  occur 
among  the  estimates  from  all  possible  samples  of  the  same  design  from  the  same  population.  It 
measures  the  precision  with  which  an  estimate  approximates  the  average  result  of  all  possible 
samples  or  the  result  of  a  survey  in  which  all  elements  of  the  population  were  sampled. 

Through  sample  design  techniques,  the  statistician  can  control  the  sizes  of  standard  errors  on  a 
few  key  variables,  known  as  design  variables,  in  the  survey.  The  design  variables  in  the  GAAA 
Survey  are  the  average  annual  hours  flown  per  aircraft  by  aircraft  type,  by  aircraft 
manufacturer/model  characteristics  and  by  state  of  aircraft  registration.  The  sample  is  designed  to 
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produce  standard  errors  on  these  variables  at  levels  specified  by  the  FAA.  No  controls  are  placed 
on  the  standard  errors  of  the  non-design  variables. 

An  estimate  and  its  standard  error  make  it  possible  to  construct  an  interval  estimate  with  the 
prescribed  confidence  that  the  interval  will  include  the  average  value  of  the  estimate  from  all 
possible  samples  of  the  population.  Table  A.3  shows  selected  interval  widths  and  their 
corresponding  confidence. 

TABLE  A.3  CONFIDENCE  OF  INTERVAL  ESTIMATES 


WIDTH  OF  INTERVAL 

1  Standard  error 

2  Standard  error 

3  Standard  error 


APPROXIMATE  CONFIDENCE 
THAT  INTERVAL  INCLUDES 
AVERAGE  VALUE 
68% 

95% 

99% 


Every  estimate  resulting  from  a  sample  survey,  whether  it  be  for  a  design  or  non-design  variable, 
has  sampling  error  associated  with  it.  The  user  of  survey  results  must  consider  sampling  error 
along  with  the  point  estimate  itself  when  making  inferences  or  drawing  conclusions  about  the 
sample  population.  A  large  standard  error  relative  to  an  estimate  indicates  lack  of  precision  and, 
inversely,  a  small  standard  error  indicates  precision.  To  facilitate  the  comparison  of  estimates  and 
their  errors,  the  tables  in  this  publication  display  standard  errors  for  all  estimated  quantities.  For 
the  most  part,  the  measure  of  precision  presented  in  this  report  is  the  percent  standard  error  (% 
s.e.),  which  is  merely  the  ratio  of  the  standard  error  to  the  estimate  times  100  (to  convert  the 
fraction  to  a  percent).  In  addition  to  immediately  communicating  the  relative  precision  of  the 
estimate,  it  allows  ready  comparison  of  the  survey's  performance  across  variables.  The  following 
is  an  example  of  how  to  use  the  %  s.e.:  from  Table  2.1,  a  95  percent  confidence  interval  for  the 
number  of  active  rotorcraft  with  piston  engines  would  be  1,380  plus  or  minus  2  (10.2/100)(1,380) 
or  the  interval  between  1,098  and  1,662.  One  would  say  with  95  percent  confidence  that  the 
number  of  active  rotorcraft  with  piston  engines  lies  somewhere  between  1,098  and  1,662. 
Another  way  of  expressing  this  is  that  we  are  highly  confident  (95  percent)  that  the  number  of 
active  rotorcraft  with  piston  engines  is  within  plus  or  minus  2(10.2)  percent,  or  20.4  percent  of 
1,380. 


4.5  Non-Sampling  Error 

Non-sampling  error  can  be  reduced  through  survey  design,  although  the  amount  of  reduction  is 
difficult,  if  not  impossible,  to  quantify  in  any  given  design.  There  are,  however,  various 
techniques  which  can  limit  non-sampling  error. 

Several  of  these  techniques  were  incorporated  into  the  design  of  the  GAAA  Survey  and  are 
itemized  below: 
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1)  A  second  and  third  mailing  and  a  prompting  (reminder)  letter  were  sent  to 
nonrespondents  in  addition  to  the  original  mailing  in  order  to  improve  the  response 
rate,  since  a  low  response  rate  is  a  major  cause  of  non-sampling  error. 

2)  To  assure  the  owners  of  the  confidentiality  of  their  responses,  the  back  side  of  the 
questionnaire  cover  letter  informed  them  that: 

"The  information  you  have  provided  in  the  past  has  never  been  published  or 
released  in  any  form  that  would  reveal  specific  information  reported  by  any 
individually  identifiable  respondent."6 

3)  Comprehensive  editing  procedures  insured  the  accuracy  of  the  data  transcription  to 
machine  readable  form  and  the  internal  consistency  of  responses. 

4)  The  official  and  most  accurate  source  of  information  available  on  the  general  aviation 
and  air  taxi  fleet,  the  FAA  Aircraft  Registration  Master  File,  was  used  as  the  sampling 
frame. 

5)  Results  were  adjusted  using  data  from  a  telephone  survey  of  nonrespondents.  This 
adjustment  is  described  in  Section  5.1,  Adjustments  Based  on  a  Telephone  Survey  of 
Nonrespondents,  on  page  A- 12. 

5.  RESPONSE  RATE 

The  response  rate  for  1994  was  of  68.2%.  Possible  causes  for  the  less  than  100%  sample  rate 

response  include: 

•  The  deterioration  of  the  currency  of  aircraft  owners'  addresses  in  the  Aircraft 
Registration  Master  File,  the  sample  frame.  This  has  caused  a  gradual  increase  in 
the  percentage  of  questionnaires  returned  undelivered  by  the  postmaster. 

•  Repeated  sampling  of  aircraft  in  two  and  possibly  three  or  four  successive  years. 
Due  to  the  design  of  the  sample  to  achieve  specified  precision  in  estimates  for 
states  and  manufacturer/model  groups  of  aircraft,  it  is  impossible  to  avoid  sampling 
some  of  the  same  aircraft  in  consecutive  years.  Owners  of  such  aircraft  may  have 
been  less  willing  to  respond.  Increasing  the  minimum  cell  size  may  have  somehow 
mitigated  the  problem  in  1995. 

Table  A.4,  on  the  following  page,  reveals  the  responses  by  aircraft  type. 


6See  Figure  A.2. 
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TABLE  A.4  RESPONSE  RATE  BY  AIRCRAFT  TYPE 


TYPE 

SAMPLE 

PMR’s 

RESPONSES 

RESPONSE  RATE 

Fixed  Wing  -  Piston 

1  Engine:  1-3  Seats 

9,451 

1,106 

5,683 

68.10 

1  Engine:  4+  Seats 

10,957 

1,023 

7,039 

70.86 

2  Engine:  1-6  Seats 

2,104 

244 

1,220 

65.59 

2  Engine:  7+  Seats 

1,338 

213 

668 

59.38 

Piston:  Other 

44 

18 

12 

46.15 

Fixed  Wing  -  Turboprop 

1  Engine:  Total 

139 

7 

86 

65.15 

2  Engine:  1-12  Seats 

698 

60 

406 

63.64 

2  Engine:  13+  Seats 

196 

20 

95 

53.98 

Turboprop:  Other 

16 

3 

6 

46.15 

Fixed  Wing  -  Turbojet 

2  Engine 

913 

65 

576 

67.92 

Turbojet:  Other 

132 

11 

82 

67.77 

Rotorcraft 

Piston 

643 

85 

345 

61.83 

1  Engine:  Turbine 

493 

48 

242 

54.38 

Multi-Engine:  Turbine 

171 

15 

96 

61.54 

Other  Aircraft 

Gliders 

445 

55 

260 

66.67 

Lighter-than-Air 

468 

90 

239 

63.23 

Experimental 

Amateur 

622 

37 

457 

78.12 

Exhibition 

223 

29 

138 

71.13 

Other 

546 

77 

339 

72.28 

TOTAL: 

29,599 

3,206 

17,9897 

68.16 

5.1  Adjustments  Based  on  a  Telephone  Survey  of  Nonrespondents 

Since  the  conduct  of  the  first  General  Aviation  Activity  and  Avionics  (GAAA)  Survey  in  1977, 
the  survey  data  have  not  been  adjusted  to  account  for  nonrespondents  (aircraft  owners  selected  as 
part  of  the  survey  sample  but  who  chose  not  to  complete  and  return  the  form)  because  telephone 
surveys  of  nonrespondents  conducted  in  1977,  1978,  and  1979  did  not  show  any  significant 


7  Excludes  aircarrier  and  commuter  aircraft  and  survey  questionnaires  where  the  respondent  inadvertently 
provided  data  for  an  aircraft  not  selected  for  sampling. 
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differences  or  inconsistencies  between  respondents'  and  nonrespondents'  replies.  In  1980,  the 
telephone  survey  was  discontinued  as  a  cost-saving  measure. 

The  GAAA  Survey  response  rate  has  fallen  from  over  70  percent  prior  to  1980  to  60  percent  in 
most  years  since  1983,  and  the  number  of  postmaster  returns  has  greatly  increased.  Therefore, 
the  FAA  decided  to  conduct  a  telephone  survey  of  nonrespondents  to  the  1990  GAAA  mail 
Survey.  This  telephone  survey  found  that  there  is  a  significant  difference  in  the  ratio  of  active 
aircraft  and  inactive  aircraft  between  mail  respondents  and  telephone  respondents.  Therefore,  the 
results  of  the  telephone  survey  have  been  integrated  into  the  1991  through  1994  surveys  to 
estimate  more  accurately  active  aircraft  and  hours  flown. 

5.2  The  Nonrespondent  Survey 

The  substantial  nonresponse  rate  for  the  GAAA  Survey  and  developments  in  the  sampling  frame 
outlined  above  have  led  to  a  concern  that  there  may  be  a  response  bias  in  the  survey,  especially 
with  respect  to  the  percent  and  number  of  aircraft  that  are  active.  The  hypothesis  is  that  aircraft 
of  owners  that  do  not  respond  to  the  survey  are  less  likely  to  have  been  active  than  aircraft  of 
owners  that  do.  If  this  hypothesis  is  correct,  the  results  of  the  survey  overstate  the  percent  and 
number  of  active  aircraft. 

In  order  to  test  this  hypothesis,  and  to  provide  data  for  adjusting  the  survey  findings,  a  telephone 
survey  of  nonrespondents  to  the  1990  survey  was  conducted.  This  survey  focused  on  two 
substantive  questions: 

Was  this  aircraft  flown  during  calendar  year  1990? 


If  so: 


How  many  hours  did  this  aircraft  fly  in  calendar  year  1990? 

The  survey  of  nonrespondents  also  included  screening  questions  to  determine  whether  the 
respondent  still  owned  the  aircraft,  and  whether  the  aircraft  was  flown  as  an  air  carrier. 

The  survey  of  nonrespondents  was  conducted  by  telephone.  The  sample  for  the  survey  was 
selected  at  random  from  the  nonrespondents  in  the  1990  GAAA  Survey  sample.  The  sampling 
objective  was  to  obtain  a  sample  large  enough  to  achieve  95  percent  confidence  that  the  telephone 
survey  estimate  of  the  proportion  of  nonrespondents  with  active  aircraft  would  be  within  10 
percent  of  the  true  proportion.  A  total  of  1,203  aircraft  owners  were  included  in  the  telephone 
survey.  Of  the  aircraft  owners  in  the  sample,  telephone  numbers  could  not  be  obtained  for  435 
(36.2  percent),  300  (24.9  percent)  could  not  be  reached  or  refused  to  respond,  89  (7.4  percent) 
no  longer  owned  the  aircraft  and  were  asked  no  further  questions,  and  379  (31.5  percent) 
provided  the  survey  information  sought.  This  number  of  respondents  providing  information  was 
adequate  to  meet  the  statistical  objectives  of  the  sample  design. 
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The  principal  results  of  the  telephone  survey  were  estimates  of  the  percent  of  aircraft  among 
GAAA  Survey  nonrespondents  that  were  active  and  the  average  hours  flown  by  these  aircraft. 
Among  the  telephone  survey  respondents,  61.7  percent  reported  active  general  aviation  use  of 
their  aircraft.  This  is  substantially  less  than  the  GAAA  Survey  estimates  for  1990  (79.7  percent) 
and  for  1991  (80.3  percent),  and  the  difference  between  the  GAAA  Survey  respondents  and  the 
nonrespondents  is  statistically  highly  significant.  The  active  telephone  survey  respondents 
reported  an  average  of  158.6  annual  hours  flown,  which  is  much  the  same  as  the  average  of 
annual  hours  flown  reported  in  the  1990  or  1991  GAAA  Survey. 

5.3  Adjustment  of  the  1994  GAATAA  Survey  Data 

The  1990  Telephone  Nonresponse  Survey  data  were  used  to  adjust  the  1994  GAATA  Survey 
results.  Adjustments  were  made  for  the  percent  and  number  of  active  aircraft  and  for  average 
hours  flows.  Total  hours  flown  were  adjusted  indirectly,  since  they  are  derived  from  the  number 
of  active  aircraft  and  average  hours  flown.  In  essence,  the  adjustment  was  made  by  replacing  the 
GAATA  Survey  results  for  percent  active  and  average  hours  with  weighted  averages  of  the 
results  of  the  1994  GAATA  Survey  and  the  1990  Telephone  Nonresponse  Survey.  The  exact 
procedure  is  described  below.  The  adjustments  were  made  for  each  aircraft  type,  but  they  carry 
over  to  results  for  aircraft  groups,  regions  and  states.  Adjustments  were  made  in  all  tables  in 
Chapters  1,  2,  3,  4,  5,  6,  7,  8,  9,  and  10  in  which  the  1994  number  or  percent  of  aircraft  active, 
average  hours  flown,  or  total  hours  flown  appear. 

Weighted  averages  of  the  percent  of  aircraft  active  and  average  hours  flown  were  computed  as 
part  of  the  adjustment  procedure.  The  values  of  percent  of  aircraft  active  and  average  hours 
flown  were  taken  from  the  1994  GAATA  Survey  results  and  the  1990  Telephone  Nonresponse 
Survey  results.  The  weights  used  were  the  initial  weights  for  the  aircraft  that  responded  to  the 
1994  GAATA  Survey  and  for  1990  GAAA  Survey  nonrespondents.  Weights  of  the  GAATA 
Survey  forms  that  were  returned  by  the  postmaster  were  not  used  in  the  calculations.  This 
"non-treatment"  of  postmaster  returns  (PMRs)  in  the  sample  has  the  effect  of  assuming  that 
PMRs  are  similar  to  the  average  adjusted  results.  Separate  weighted  averages  were  calculated  for 
each  of  the  nineteen  aircraft  types  in  the  1994  GAATA  survey.  The  weighted  averages  for 
percent  of  aircraft  active  were  calculated  as  follows: 


(fPercent  Active^  x  (Total  Weight^)  +  [(Percent  Active^  x  (Total  WeiehtW;) 
(Total  Weight^  +  (Total  Weight)^ 

Where:  R=  1994  GAATA  Respondents 

TR  =  1990  Telephone  Survey  Respondents 
NR  =  1994  GAATA  Nonrespondents 
i  =  Aircraft  Type  (i  =  1  to  19) 
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The  weighted  averages  for  average  hours  flown  were  calculated  as  follows: 


{(Average  Hours)^  x  (Total  Weighty)  +  ((Average  Hours'll^  x  (Total  WeightWI 

(Total  Weight^  +  (Total  Weight)^ 

Where:  R  =  1994  GAATA  Respondents 

TR  =  1990  Telephone  Survey  Respondents 
NR  =  GAATA  Nonrespondents 
i  =  Aircraft  Type  (i  =  1  to  19) 

The  actual  adjustment  to  the  1994  GAATA  results  was  made  by  modifying  the  final  weight  of 
each  aircraft  that  responded  to  the  1994  GAATA  Survey.  First  the  weighted  averages  were 
converted  into  adjustment  factors  for  each  aircraft  type,  and  then  the  weight  of  each  responding 
aircraft  was  multiplied  by  the  adjustment  factor  for  the  aircraft  type  of  that  aircraft.  The 
adjustment  factors  were  computed  by  dividing  the  weighted  averages  of  the  percent  active  and 
average  hours  flown  by  the  unadjusted  1994  GAATA  Survey  results  for  these  values,  i.e.: 

(Percent  ActiveW;  and  (Average  HoursWi 

(Percent  Active^  (Average  Hours)Ri 

Where:  WA  =  Weighted  Average  (calculated  above) 

R  =  1994  GAATA  Survey  Respondents 
i  =  Aircraft  Type  (i  =  1  to  19) 


Weights  of  all  aircraft  in  an  aircraft  type  were  adjusted  by  the  same  proportional  amount.  This 
procedure  provided  a  limited  amount  of  disaggregation  of  the  adjustment.  Among  other 
implications  of  this  procedure,  all  aircraft  groups  within  each  aircraft  type  were  also  adjusted  by 
the  same  proportional  amount.  Adjusting  the  weights  of  each  individual  respondent  aircraft 
allowed  results  for  regions  and  States  to  be  adjusted,  even  though  the  adjustment  factors  were 
computed  at  the  aircraft  type  level.  Adjustment  at  the  individual  record  level  also  produced 
adjustments  in  the  standard  errors. 

In  1994,  the  adjustment  lowered  the  estimate  of  the  total  number  of  active  aircraft  by  6.5  percent. 
The  number  of  active  aircraft  in  sixteen  individual  aircraft  types  also  fell,  although  there  were 
small  upward  adjustments  for  three  aircraft  types.  The  adjustment  increased  the  overall  estimate 
of  average  hours  flown  by  0.9  percent.  Average  hours  flown  was  adjusted  downward  for  nine 
aircraft  types  and  upward  for  four  aircraft  types,  the  largest  upward  adjustment  being  for  turbine 
rotorcraft.  The  adjustment  lowered  estimate  of  total  hours  flown  by  6.2  percent,  with  hours 
flown  adjusted  downward  for  fifteen  aircraft  types  and  upward  for  four. 
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COMMON  ACRONYMS  AND  GLOSSARY 


B-l 


Active  Aircraft— All  legally  registered  civil  aircraft  which  flew  one  or  more  hours. 


Aerial  Application-See  Primary  Use. 

Aerial  Observation— See  Primary  Use. 

Air  Carriers— The  commercial  system  of  air  transportation  consisting  of  the  certificated  air 
carriers,  air  taxis  (including  commuters),  supplemental  air  carriers,  commercial  operators  of  large 
aircraft,  and  air  travel  clubs. 

Aircraft  Tvoe-A  term  used  in  this  publication  in  grouping  aircraft  by  basic  configuration:  fixed 
wing,  rotorcraft,  glider,  dirigible,  and  balloon. 

Air  Taxi-See  Primary  Use. 

Altitude  Encoding— (Automatic  Altitude  Reporting)-An  aircraft  altitude  transmitted  via  the 
Mode  C  transponder  feature  that  is  visually  displayed  in  100  feet  increments  on  the  ground  radar 
scope  having  readout  capability. 

Area  Navigation  (RNAW- A  method  of  using  navigation  instruments  that  allows  pilots 
flexibility  to  fly  direct  routes  between  waypoints  or  offset  from  published  or  established 
routes/airways  at  specified  distance  and  direction. 

Automatic  Direction  Finder  (ADF1-- An  aircraft  radio  navigation  system  which  senses  and 
indicates  the  direction  to  a  nondirectional  radio  beacon  ground  transmitter.  Direction  is  indicated 
to  the  pilot  as  a  magnetic  bearing  or  as  a  relative  bearing  to  the  longitudinal  axis  of  the  aircraft. 

Automatic  Pilots— The  roll,  pitch,  and  yaw  axis  of  an  aircraft  can  be  controlled  by  use  of  an 
automatic  pilot.  Information  from  VOR,  ILS,  MLS,  and  other  navigation  aids  can  be  coupled  to 
the  automatic  pilot  for  en  route  and  approach  flights. 

Business  Transportation— See  Primary  Use. 

Commuter  Air  Carrier— See  Primary  Use. 

Distance  Measurin2  Equipment  (DMEV- Airborne  and  ground  equipment  used  to  measure,  in 
nautical  miles,  the  slant  range  distance  of  an  aircraft  from  the  DME  navigational  aid. 

Experimental  Aircraft— An  aircraft  which  does  not  have  a  type  design  or  does  not  meet  other 
certification  standards.  The  “experimental”  designation  is  one  of  several  “Special  Airworthiness 
Certificates”  which  allows  the  aircraft  to  operate  in  U.S.  airspace.  None  may  be  used  for 
commercial  purposes.  For  this  survey  experimental  aircraft  are  divided  into  three  groups: 

•  Amateur  Built— An  aircraft,  built  by  one  or  more  persons  who  undertake  the  effort  for 
the  purpose  of  recreation  and  education. 
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•  Exhibition-- A  unique  (one-of-a-kind)  aircraft,  a  replica,  a  foreign  or  U.S.  military  surplus 
aircraft  which  may  be  used  for  exhibition  purposes— movie  and  television  productions,  or 
sanctioned,  organized  events  where  the  unique  or  unusual  characteristics  of  the  aircraft 
can  be  displayed. 

•  Other— Includes  experimental  aircraft  that  are  not  amateur  or  exhibition.  This  includes 
aircraft  involved  in  research  and  development,  crew  training,  market  surveys,  air  racing, 
those  used  to  show  compliance  with  regulations,  and  the  like. 

Executive/Corporate  Transportation— See  Primary  Use. 

General  Aviation— That  portion  of  civil  aviation  which  encompasses  all  facets  of  aviation  except 
air  carriers. 

Glide  Slope— See  Instrument  Landing  System. 

Instructional  Flying— See  Primary  Use. 

Instrument  Flight  Rules  (IFRV-Rules  governing  the  procedures  for  conducting  instrument 
flight.  Also  a  term  used  by  pilots  and  controllers  to  indicate  type  of  flight  plan. 

Instrument  Landing  System  (ILSV- A  precision  instrument  approach  system  which  normally 
consists  of  the  following  electronic  and  visual  aids: 

•  Localizer— Provides  course  guidance  to  the  runway. 

•  Glide  Slope— Provides  vertical  guidance  during  approach. 

•  Marker  Beacon— Provides  aural  and/or  visual  identification  of  a  specific  position  along  an 
instrument  approach  landing. 

Localizer— See  Instrument  Landing  System. 

Long  Range  Navigation  (LRNAVU-A  method  of  navigation  that  permits  navigation  over  long 
distances.  This  is  in  contrast  to  the  relatively  short  range  navigation  provided  by  the  VOR 
system. 

Marker  Beacon— See  Instrument  Landing  System. 

Microwave  Landing  System  (MLSI— An  instrument  landing  system  operating  in  the  microwave 
spectrum  which  provides  lateral  and  vertical  guidance  to  aircraft  having  compatible  avionics 
equipment. 


Other— See  Primary  Use. 

Other  Work  Use— See  Primary  Use. 
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Personal/Recreation  Flying-See  Primary  Use. 


Primary  Use— The  use  category  in  which  an  aircraft  flew  the  most  hours.  The  eleven  use 
categories  are  defined  below: 

•  Aerial  Application-Agriculture,  health,  forestry,  cloud  seeding,  firefighting,  insect 
control. 

•  Aerial  Observation-Aerial  mapping/photography,  survey,  patrol,  fish  spotting,  search 
and  rescue,  hunting,  highway  traffic  advisory,  sightseeing  (not  FAR  Part  135). 

•  Air  Taxi— FAR  Part  135  passenger  and  cargo  operations,  excluding  commuter  air  carrier. 

•  Business  Transportation-Individual  use  of  an  aircraft  for  business  transportation. 

•  Commuter  Air  Carrier— Performs,  under  FAR  Part  135,  at  least  five  scheduled  round 
trips  per  week  or  carries  mail. 

•  Executive/Corporate  Transportation— Company  flying  with  a  professional  crew. 

•  Instructional— Flying  under  the  supervision  of  a  flight  instructor  (excludes  proficiency 
flying). 

•  Other— Experimentation,  R&D,  testing,  government  demonstrations,  air  shows,  air  racing. 

•  Other  Work  Use— Construction  work  (not  FAR  Part  135),  helicopter  hoist,  parachuting, 
aerial  advertising,  towing  gliders. 

•  Personal/Recreation-Flying  for  personal  reasons  (excludes  business  transportation). 

Radar  Altimeter-Aircraft  instrument  that  makes  use  of  the  reflection  of  radio  waves  from  the 
ground  to  determine  the  height  of  the  aircraft  above  the  surface. 

Registered  Aircraft— Aircraft  registered  with  the  Federal  Aviation  Administration. 

RNAV— See  Area  Navigation. 

Transponder— The  airborne  radar  beacon  receiver/transmitter  portion  of  the  Air  Traffic  Control 
Beacon  System  that  automatically  receives  radio  signals  from  interrogators  on  the  ground  and 
selectively  replaces  with  specific  reply  pulse-on-pulse  group  only  those  interrogations  being 
received  on  the  mode  to  which  it  is  set  to  respond.  Each  aircraft  transponder  is  capable  of 
replying  to  4,096  codes  as  selected  by  the  pilot.  Provides  the  air  traffic  controller  positive 
location  and,  in  some  cases,  altitude  information. 

VFR  Flight— Flight  conducted  in  accordance  with  Visual  Flight  Rules. 


Communications— Provides  radio  voice  communications  between  aircraft  and  ground 
stations,  also  between  aircraft.  Very  High  Frequency  (VHF)  is  limited  in  angle  (line  of  sight)  and 
usually  used  for  air  traffic  communications. 

VOR— Very  high  frequency  omnidirectional  radio  range.  Used  as  the  basis  for  navigation  in  the 
National  Airspace  System. 

WeatherJRadar— Provides  the  flight  crew  with  visual  display  of  weather  that  could  contain 
turbulence.  The  system's  primary  function  is  to  assist  in  turbulence  avoidance,  although  most 
airborne  radar  systems  are  also  capable  of  terrain  mapping. 
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